Aims: Those who are socioeconomically disadvantaged and people with emotional problems have a poorer prognosis for cardiovascular disease. The authors wanted to examine: (1) what effect household income, emotional status, high-risk smoking status, and severity of heart disease had on the ability of individuals to make dietary and exercise improvements after heart disease and (2) to what extent unfavourable lifestyle outcomes among disadvantaged people were mediated by motivational problems. Methods: A two-year follow-up study of the combined cohorts of a randomized controlled trial. Level of exercise and present dietary habits were measured at inclusion and after 6 and 24 months. Different motivational factors and emotional distress were measured during rehabilitation. Results: Autonomous self-regulation was lowest among smokers (b520.31, p50.02) and female participants (b50.39, p50.004). Participants with high scores of emotional distress predicted lower motivation for all the measures. We found no association between socioeconomic status (household income) and the ability to perform lifestyle changes. Current smoking status predicted lower ability to obtain lifestyle changes on all measures. Emotional distress was related to lower ability to increase physical activity at 6 months' but not at 24 months' follow-up. The mediating effects of motivational factors were insignificant. Conclusions: The results of this study do not support the suspicion that preventive efforts accentuate the socioeconomic differences in cardiovascular health. Health-promotive efforts after heart disease should safeguard that high-risk groups such as smokers are not discouraged from improving their lifestyle in other areas.
Whoever has will be given more, and he will have an abundance. Whoever does not have, even what he has will be taken from him. (Matthew 13:12 NEV)
Background
Social inequality is an important causal factor explaining variations in cardiovascular morbidity and mortality [1, 2] . These differences are only partly attributable to unequal distributions of classic risk factors [1] . Emotional distress and various psychosocial factors have psychoimmunological and neurohormonal effects that may additionally explain inequalities in cardiovascular health [3] .
The observed inequalities in cardiovascular health have led some to question whether lifestyle advice and health promotion are ethical justifiable [4] . However, Hart [5] maintains that the observed social inequalities are a strong argument for proactive care and lifestyle counselling. He formulated ''the inverse care law'', stating that ''the availability of good health care tends to vary inversely with the need for it in the population served'' [6] . Many researchers have appraised this law in cardiac services and primary healthcare settings [7] . However, the research evidence does not provide unequivocal support for this law, and it may be the use of rather than access to services that is the problem [8] . The Matthew Effect relates to the inverse care law in describing how disadvantaged groups seem to deteriorate in different areas of life compared with those in better positions. The effect was originally described for academic achievements but was later introduced in healthcare research [9] .
The influence of socioeconomic factors on an individual's ability to reduce cardiovascular risk factors has been little studied. Knowledge of and attitude towards lifestyle change did not vary between different sociodemographic populations in one study [10] . Others reported differences in motivation linked to specific lifestyle changes. A Swedish study of 1904 individuals found that being younger, better educated, and foreign born were significant predictors for reducing hypercholesterolemia in a lifestyle intervention follow-up study [2] . Women are reported to have lower self-efficacy beliefs than men regarding increased physical activity in cardiac rehabilitation settings [11] . It is also possible that contradictory health information, especially concerning dietary changes, is more confusing and demotivating when the educational level is low [10] . However, we need to explore in greater depth how socioeconomic factors influence motivational capacity to reduce cardiovascular risk [2] .
Behavioural theory in the past decade has shifted the focus from educational strategies to different regulatory mechanisms in order to facilitate selfefficacy and autonomous motivation. The theoretical background originates from cognitive behavioural theories, such as Bandura's social cognitive theory (SCT) [12] . Self-efficacy can be defined as an individual's estimate of his or her ability to cope with a situation: the stronger a person's self-efficacy and confidence, the more likely it is that the person will engage in and maintain health-promoting behaviour [13] . The belief in making changes in one risk behaviour have been reported to be correlated to the belief in changing another [14] .
Self-determination theory (SDT) emphasizes that the source of this confidence matters [15] . Autonomously motivated behaviours are selfinitiated and tied to the person's values and goals. SDT has been developed as a theoretical framework for understanding the role of autonomy and selfmotivation in behavioural regulation. SDT and SCT share common ground in emphasizing the importance of competence and self-efficacy. Long-term maintenance seems especially dependent on people feeling autonomously motivated towards lifestyle change [16] .
According to SCT, outcome expectations operate along with efficacy beliefs in the regulation of motivation and behaviour and serve as incentives or disincentives for certain behaviours. Both selfefficacy and outcome expectancy are generally studied in task-specific situations. Several researchers have contributed to the development of a more global and general construct from self-efficacy theory [17] .
Aims
Those who are socioeconomically disadvantaged and people with emotional problems have a poorer prognosis for cardiovascular disease. We wanted to examine: (1) what effect household income, emotional status, high-risk smoking status, and severity of heart disease had on the ability of individuals to make dietary and exercise improvements after heart disease; and (2) to what extent unfavourable lifestyle outcomes among disadvantaged people were mediated by motivational problems.
Material and methods
A total of 266 patients attending a four-week cardiac rehabilitation programme (CRP) at Krokeide Rehabilitation Centre were invited to participate. Over a two-year period ending in August 2002, 217 patients were included in the study. Patients were voluntarily recruited from hospitals and primary care doctors in western Norway.
Informed patient consent was obtained. The participants were randomly allocated either to undertake standard rehabilitation in a group setting or to receive an additional individualized selfefficacy and autonomy-supportive intervention. In this observational study we combine the cohorts of the randomized controlled trial, and do not compare the two groups. Table I presents the descriptive data on the background variables, and the explanatory measures of socioeconomic status and the health-related disadvantages.
The outcome measures in this study were, first, the motivational factors: specific self-efficacy, general expectancy, and autonomous motivation. Second, we explored exercise and dietary changes. In the second step of the analyses of these outcomes, we entered the motivational measures as predictors in order to examine whether motivation mediated the effects of unfavourable social, emotional, and other factors. We used household income as a measure of socioeconomic status. Response options were five different levels of income from less than NKr 200,000 to more than NKr 500,000. Participants lost to follow-up gave no information on household income; in the dropout analyses employment was therefore used as socioeconomic prediction factor. Smoking status at the start of the rehabilitation stay was used as a measure of risk status. As a measure of disease severity, we used myocardial infarction compared with other presumably less severe heart diseases (mainly angina). Emotional adaptation was measured during the rehabilitation stay by an anxiety-depressionirritability (ADI) questionnaire.
Two of the questionnaire measures in this study have previously been tested for reliability and validity: the Treatment Self-Regulation Questionnaire (TSRQ) and the ADI questionnaire. The TSRQ assesses domain-specific types of motivation or regulation and is used in various behavioural studies [18] . Four items rated on a seven-point Likert scale constituted the composite score of autonomous motivation. It was explored by questions such as ''I personally believe that changing my lifestyle will improve my health'' and ''It is challenging to try to improve my health''. The ADI questionnaire is a 12-item semantic differential scale, with four pairs of adjectives for each of the categories anxiety, depression, and irritability, rated on a seven-point Likert scale. The present analyses are based on the total score of ADI representing the level of general emotional distress. In studies of Norwegian coronary heart disease patients the questionnaire has good reliability and validity and has previously been validated in Norway [19] . Table II presents the variables measuring selfefficacies and outcome measures. All composite scores were computed as means of the variables included in the construct. Single missing items contributed 0% to 3.7% of the responses. We constructed a general expectancy (GE) measure to explore a person's general belief regarding future prospects. The concept of expectancy plays a prominent part in many of the cognitive theories of behaviour [13] . The GE measure was constructed from responses to three questions, all on a sevenpoint Likert scale ranging from very possible/positive to very impossible/negative. GE measures optimism concerning the disease and future prospects. Domain-specific self-efficacy in relation to physical exercise was explored using a questionnaire developed for this study according to Bandura's selfefficacy theory [13] . Participants were asked to indicate how confident they would be managing exercises of increasing difficulty. All answers were on a scale of 1-5 ranging from ''not confident'' to ''definitely confident''. A similar self-efficacy construct has previously been validated in a primary care setting [20] .
The physical activity measure is a construct from the four questions shown in Table II . Construct validity has been proven for these questions [20] . A low saturated fat diet is a composite score measuring to what extent participants comply with a low and polyunsaturated fat diet as outlined in Table II . Similar questions have been used in the Norwegian county health surveys [21] .
Statistical analyses
As can be seen from Table II , the internal consistencies of the measures constructed for this study were satisfactory. The Cronbach's alphas of the formerly validated questionnaires were also satisfactory (alpha 0.88-0.93). In order to test to what extent socioeconomic and health-related disadvantages influenced motivation for and the ability to make lifestyle improvements, we used multiple linear regression analyses. Age and gender were first tested separately in bivariate analyses. In the second step, each of the independent variables measuring socioeconomic and health-related disadvantages The results are reported with estimated regression coefficients (b) and p-values. In the dropout outcome analysis, we performed logistic regression analyses following the same strategy of analyses as I eat low-fat cheese and sandwich spread 7 (1-5)
All results from inclusion data. a The three motivational measures were used both as outcome and as explanatory variables.
Examining the ''Matthew Effect'' in heart rehabilitation patients outlined above. From the analyses of residuals from the regression models it was found that a deviation from normality was significant in 6 out of 11 regressions, mostly due to negative skewness. Sometimes the skewness was caused by a very few negative outliers. However, with the high number of observations (n5136-165) asymptotic normality of the estimated regression coefficients was thought to be fairly achieved. The assumption of variance homogeneity was not found to be seriously violated in any case. The SPSS statistical package (version 13.0) was used for the analyses.
Ethics
The study was approved by the Regional Committee for Medical Research Ethics, Health Region III, and the Norwegian Data Inspectorate.
Results
In total, 81% of the participants were men. The mean age was 55 years for both sexes, and 61% had suffered a myocardial infarction (MI). Most of the others suffered from angina pectoris. Forty-four persons or 21% of the respondents reported being smokers. Some 21% did not answer the household income question, mainly because it was assessed after two years' follow-up.
In Table III , motivational scores adjusted for gender and age are shown by severity of heart disease, emotional status, smoking status, and household income. Autonomous motivation was lowest among smokers (b520.31, p50.02), female participants (b50.39, p50.004), and those with high scores of emotional distress (b520.03, p50.03). Emotional distress was also negatively associated with general expectancy (b520.11, pv0.005). Selfefficacy in increased physical activity was lowest amongst females (b50.39, p50.002) and amongst the emotional distressed (b520.04, p50.01). Older people reported higher levels of general expectancy (b50.15, p50.04).
Table IV presents results from the multiple regression analyses exploring the ability to perform lifestyle changes. Smoking predicted problems maintaining a low saturated fat diet at 6 (b520.34, p50.01) and 24 months (b520.34, p50.01). Smokers also had lower levels of physical activity at 6 (b520.40, p50.002) and 24 months (b520.52, pv0.005) compared with non-smokers. Emotional distress was related to lower ability to increase physical activity at 6 months' but not at 24 months' follow-up. Female gender was related to lower levels of physical activity at 6 months (b50.28, p50.03) and at 24 months (b50.34, p50.01). Adjustments for the motivational factors for the significant associations revealed no mediating effects of the motivational measures in long-term follow-up amongst smokers. The associations between female gender and physical activity at both 6 and 24 months and the association between emotional distress and physical activity at 6 months were slightly attenuated by adjusting for motivational factors.
Dropout rates were highest among young participants (OR 0.95, 95% CI 0.91-0.99) and people with high levels of emotional distress (OR 1.13, 95% CI 1.02-1.25). Motivational factors attenuated the emotional distress effect (OR 1.10, 95% CI 0.98-1.23). However, motivational factors did not influence the association between young age and increased dropout. A borderline significant association was observed between unemployment and dropout.
Discussion
In the present study we observed that motivational problems were associated with high-risk status (smoking) and emotional distress. The ability to make lifestyle changes was not as good among high-risk individuals as among lower-risk participants. Emotional distress predicted smaller lifestyle improvements in the short run (six months), but had no significant influence on long-term maintenance of lifestyle improvements. However, emotionally distressed participants dropped out from the study more often than their peers with better emotional adaptation. SES, measured by household income, and severity of disease had no significant influence on lifestyle changes. The only prominent Matthew Effect in this study was observed among smokers. This was based on the significant negative association between smoking status and change in heart-protective lifestyles. Apart from this high-risk group, those disadvantaged economically and healthwise showed an equal ability for long-term maintenance of lifestyle changes concerning cardio-protective diets and increased physical activity to those less disadvantaged.
A number of limitations of this study should be cited. Participants were self-recruited from a CR setting, and are therefore more likely to be motivated to change their lifestyle than the average patient suitable for CR. The results might thus not be applicable to groups outside this CR setting. We should also be cautious given the sample size of the study; inappropriate power of the study may lead to type-two errors. Some of the outcome measures were constructed for this study. Although several of the questions entered in the constructs have been validated formerly [20] [21] [22] , our outcome measures may lack sensitivity for differences between groups. Different dropout rates between the groups may also attenuate important associations between unfavourable status and the ability to maintain lifestyle improvements.
We did not find any significant association between household income and any of the outcomes. Four main socioeconomic predictors are widely explored in research settings: education level, occupational status, housing conditions, and household income. The first three are reported to be equal in predicting associations between socioeconomic status and all-cause mortality, whilst household income did not discriminate mortality as well [23] . Although household income is widely used as an important indicator of SES, this finding might indicate that it is not the most appropriate predictor of SES for studies like this. A Norwegian primary care study exploring predictors of different lifestyle changes did not find education years to predict lifestyle changes [20] . Studies of the social difference in health behaviour have found that women with lower levels of education have more disadvantageous motivation, which mediates the tendency to have a less cardioprotective diet [24] . In the present study, female participants expressed motivational problems more frequently than their male peers. Long-term maintenance of physical activity was also impaired, and this was partly attributed to motivational problems. Female participants were, however, equally as successful at maintaining a low saturated fat diet as their male peers.
Emotional distress is in itself a risk factor for cardiovascular mortality and morbidity [3] . Emotional status and motivation have been explored regarding smoking cessation: one study suggests that depression is related to lower smoking cessation selfefficacy, while smokers with higher depression scores seem to be more motivated to quit smoking [25] . A recent meta-analysis found no association between a history of depression and smoking cessation outcome [26] . In the present study, we found a rather strong influence of emotional distress on all motivational factors. However, the ability to make lifestyle changes was almost as good among emotionally distressed participants as others, especially during long-term follow up. The greater dropout rate may, however, partly explain this observation.
Observations from longitudinal studies indicate that people change their lifestyles regardless of participation in different lifestyle interventions. Some individual and socioeconomic differences have been observed in this regard: a British observational study evaluating the lifestyle of 1,166 men over a seven-year period found that those with higher social and economic status were more likely to adopt and maintain a healthier lifestyle [27] . These results are not supported by other studies [28] .
In the present study, we observed no influence on the ability to make lifestyle changes from differences in disease severity and SES. Two Swedish studies from primary care arrive at different conclusions regarding the influence of SES. One of the studies observed improvements of lipid levels with increasing education [2] ; in the second study, those socially disadvantaged benefited most from the prevention programme [29] .
Continuous smokers suffer a deteriorating prognosis after heart disease compared with nonsmokers. Our study reveals that this may also be explained by other prognostic factors that smokers have problems improving. Unfortunately, these problems were not explained by the motivational factors examined here. This suggests smoking to be a key predictor of cardiovascular health behaviour change. Intervention studies are called for to determine whether focusing on smoking cessation will lead to other improvements in health behaviour for these patients who are already at very high risk of subsequent cardiovascular events.
Conclusions
Less advantaged groups characterized by emotional problems, more severe disease, or low SES were as capable as others of improving their lifestyle, especially during long-term follow-up. We found a consistent ''Matthew Effect'' among smokers. Preventive services should therefore consider the possibility that clinical efforts to improve lifestyle may leave high-risk groups such as smokers behind. Therefore, efforts should be made to ensure that high-risk groups such as smokers are not discouraged from improving their lifestyle in other areas.
